Effects of hyperoxia on vasoconstriction and VA/Q matching in the neonatal lung.
Exposure of adult animals to 48-72 h of 100% O2 breathing is associated with a blunting of hypoxic pulmonary vasoconstriction (HPV) (Newman et al. J. Appl. Physiol. 54: 1379-1386, 1983). It is unknown whether HPV is also diminished in neonates after hyperoxic exposure and if so to what extent such suppression might interfere with pulmonary gas exchange during hypoxic gas breathing. We tested the possibility that hyperoxia would suppress HPV and interfere with ventilation-perfusion (VA/Q) matching and therefore gas exchange in neonatal piglets. Twelve 2- to 4-wk-old piglets were exposed for an average of 68 h to greater than 90% inspired O2. A control group of eight piglets was exposed to room air for a similar period of time. Immediately after exposure the animals were anesthetized and instrumented. Pulmonary hemodynamics and respiratory and inert gas exchange were assessed while the animals inspired an O2 fraction of 1.0, 0.21, and 0.12. After 20 min of hypoxic gas breathing, pulmonary arterial pressure rose to a lesser degree in the hyperoxia (H)-exposed animals than in the control (C) animals (P less than 0.02). The increase in pulmonary vascular resistance was similarly blunted. Venous admixture of the insoluble inert gas, sulfur hexafluoride, an index of extremely low VA/Q areas, was increased during hypoxic gas breathing compared with room air breathing in the H-preexposed animals (P less than 0.02). Standard deviation of pulmonary blood flow was increased (P less than 0.02), indicating an increase in mismatching of VA/Q during hypoxic breathing in the H-preexposed animals compared with the C animals.(ABSTRACT TRUNCATED AT 250 WORDS)